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FOREWORD 
 
Assalamu’alaikum warahmatullahi wabarakaatuh and greetings. 
 
This proceeding contains selected papers of 1st International Conference on 
Chemistry, Pharmacy, and Medical Sciences (ICCPM) which held on November 26-
27, 2018, Santika Hotel, Bengkulu-Indonesia. The conference which was organized by 
the Department of Chemistry, Faculty of Mathematics and Natural Sciences, 
Universitas Bengkulu.  
 
The ICCPM 2018 is attended by more than 100 participants. In terms of origin, the 
participants of this ICCPM are coming from 6 countries i.e. Indonesia, Japan, US, 
Malaysia, Thailand, and India. The conference is the first international conference 
organized by the Department of Chemistry, Faculty of Mathematics and Natural 
Sciences, Universitas Bengkulu and is expected to be held continuously every three 
years. 
 
The conference particularly encouraged the interaction of research students and 
developing academics with the more established academic community in an 
informal setting to present and to discuss new and current work. Their contributions 
helped to make the conference as outstanding. The papers contributed the most 
recent scientific knowledge known in the field of Organic Chemistry, Material 
Chemistry, Pharmacy, Agricultural Chemistry, and Miscellaneous topic related to 
chemistry. 
 
Our deep gratitude is strongly forwarded to all individuals who took part in the 
conference, especially the keynote speakers, invited speakers, all the presenters 
and participants as well as all students and staffs who have been involved in the 
preparation and execution of the conference and the publication of the 
proceedings. Our deep gratitude also forwarded for all reviewers the manuscript for 
this proceedings. 
 
These Proceedings will furnish the scientists with a good reference book. I trust also 
that this will be an impetus to stimulate further study and research in all these areas. 
  
Bengkulu, 30 November 2018 
General Chair of ICCPM 
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Antioxidant Activity of Jawer Kotok Leaves (Plectranthus 
scutellarioides (L.) R. Br.) with Various Composition and 
Amount of Solvents 
Sylvia Rizky PRIMA1,*, Fetri Charya MUNARSIH2, and Fitria Ningsih PAKAYA1  
1Faculty of Pharmacy, Universitas 17 Agustus 1945 Jakarta, Jalan Sunter Permai Raya, Sunter Podomoro, Kota Jakarta Utara  
Abstract.  Antioxidants are compounds that can inhibit free radical reactions in the body. One of the plants that can be 
used as an antioxidant is Jawer Kotok Leaf (Plectranthus scutellarioides (L.) R.Br.). The aim of this study 
is to determine the composition of the ethanol and water as solvents and how amount of solvents could 
produce the extract that showed the highest antioxidant activity. The antioxidant activity was carried out by 
spectrophotometric method using 1,1-diphenyl-2-picrylhydrazyl (DPPH) reagent. The ethanol: water 
solvents composition were used 96: 4, 80: 20, 70: 30, 60: 40 and 50: 50. Whereas the amount of solvent 
used was 5 times sample weight, 10 times sample weight and 15 times sample weight. The results of this 
study showed that the composition of the ethanol and water solvents showed the highest antioxidant 
activity was 70: 30 and the amount of solvent used 10 times the weight of the sample with IC50 value of 
93.33ppm. Based on the results of the optimization of extraction time and the amount of solvents used on 
ethanol: water (70: 30), extraction time and the number of solvents showing the highest antioxidant activity 
was extraction time of 3x24 hours and the amount of solvent 15 times sample weight with IC50 value of 
80.40ppm. 
Keywords: Antioxidant, Plectranthus scutellarioides (L.) R.Br, extraction. 
A. Introduction   
Advances in technology, changes in lifestyle and 
environment can accumulate to produce the radical 
oxygen species (ROS) that are harmful to human health. 
These ROS trigger the onset of degenerative diseases 
such as cardiovascular disease, premature aging, cancer, 
diabetes, gout, and etc. [1]. ROS can be neutralized by 
antioxidant compounds that can be derived from natural 
and synthetic. Natural antioxidant produced by plants for 
example flavonoids that are the largest group of 
polyphenols with diphenyl propane as a general 
structure. 
Traditionally, Indonesian people use Jawer Kotok 
(Plectranthus scutellarioides) to relieve the pain, a drug 
ulcers, fluor albus, constipation and speed up healing of 
a wound [2]. Based on previous research of the 
investigation, it was discovered that the Jawer Kotok 
having the activity as antioxidant, antibacterial, 
anthelmentik, antituberculosis, and imunodulator [3-5]. 
Plectranthus scutellarioides leaves have been 
investigated and contained flavonoids, polyphenols, 
volatile oils, alkaloids and saponins [6]. The aim of this 
study is to determine antioxidant activity of fractions 
obtained from leaves extract of Plectranthus 
scutellarioides with various composition and amount of 
ethanol and water as solvents. 
B. Results and Discussion 
Determination of Jawer Kotok was carried out at 
Herbarium Bogoriense, Botanical Research and 
Development Center, LIPI Bogor, which showed that the 
plants used in this study were true Jawer Kotok plant 
(Plectranthus scutellarioides (L.) R. Br.) which included 
the Lamiaceae tribe. 
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2.1. Antioxidant activity of Plectranthus 
scutellariodes with various composition and 
amount of solvents (ethanol: aquadest) 
Based on Molyneux (2014), the DPPH concentrations 
range is between 20μg/mL– 40μg/mL [7]. DPPH 
solution was made in a concentration of 20μg/mL by 
weighing DPPH powder as much as 5 mg and dissolved 
with methanol p.a until 250 mL. The DPPH solution is 
determined by its wavelength by measuring its 
absorption at wavelengths of 400-800 nm using a UV-
Vis spectrophotometer. So that the maximum 
wavelength obtained from DPPH solution is 515 nm.  
Extraction was done by maceration method. The solvent 
used is ethanol and water. Extraction time for 1x24 
hours. In this study, the composition of ethanol: water 
(96: 4, 80: 20, 70: 30, 60: 40 and 50: 50) will be 
determined which one showed the highest antioxidant 
activity. Comparison of the amount of solvents used 5x 
sample weight, 10x sample weight and 15x sample 
weight. The results of the antioxidant activity are shown 
in Table 1 (testing triplo). 
Table 1. Antioxidant activity of Plectranthus 
scutellarioides leaves with various composition and 







Amount of solvent (x weight 
of sample) 
5x 10x 15x 
1 96 : 4 96.81 102.41 115.39 
2 80 : 20 116.37 94.48 107.20 
3 70 : 30 101.01 93.33 99.63 
4 60 : 40 186.91 162.83 147.15 
5 50 : 50 187.76 166.59 182.74 
  
In this study, the results showed that the best solvent 
composition to produce the highest antioxidant activity 
was ethanol: aquadest (70:30) by using the amount of 
solvent 10x sample weight. The IC50 value obtained is 
93.33 ppm. Based on the IC50 values obtained, the 
antioxidant activity of the Jawer Kotok leaves is 
included in the category of strong antioxidants. This 
result is better when compared to the results of 
Moelyono (2018) study, where Moelyono obtained IC50 
values of 70% ethanol extract from Jawer Kotok/ Iler 
leaves at 227.84 ppm [8]. However, the results of this 
study are lower than the results of a study by Verawati et 
al. (2016), which obtained an IC50 value of 29.15 ppm 
(ethyl acetate fraction of leaf Piladang/ Jawer Kotok 
from West Sumatra) [5]. This may be influenced by 
factors in the varieties of Jawer Kotok leaves. 
Differences in growing places, soil conditions, and 
temperatures will affect the content and bioactivity of a 
plants. 
 
2.2. Results of the determination of the 
antioxidant activity extract test (ethanol 70: 
aquadest 30) Jawer Kotok leaves with various 
extraction times (3x 24 hours and 5x24 hours) 
Based on the results of IC50 values obtained from thick 
extracts of Jawer Kotok leaves with various solvent 
compositions (ethanol: water) and the ratio of the 
amount of solvents used, the highest antioxidant activity 
is indicated by the use of etnaol: water solvent (70: 30). 
From these results, it was continued by optimization of 
the extraction time of the jawer kotok leaves. 
Optimization of extraction time was used 3x 24 hours 
and 5x24 hours. The results of the antioxidant activity of 
ethanol extract: water (70: 30) Jawer Kotok leaves with 
various extraction times of 3x24 hours and 5x24 hours 
are shown in Table 2 (testing triplo). 
 
Table 2. The antioxidant activity of Plectranthus 
scutellarioides leaves with ethanol: water (70: 30) as 














5x sample weight 101.01 97.95 105.41 
10x sample weight 93.33 95.20 137.04 
15x sample weight 99.63 80.40 122.28 
Too short maceration time will result in not all 
phytochemical compounds dissolving in the solvent 
used, and if the extraction time is too long the extracted 
phytochemical compounds will be damaged [9]. Ethanol: 
aquadest (70: 30) are used as a solvent solution because 
they have the ability to trace compounds over a wide 
polarity range from polar to non-polar compounds, are 
not toxic compared to other organic solvents, are more 
easily evaporated than water, are not easily overgrown 
with microbes and relatively cheaper [10]. The optimal 
results produced by 70% ethanol solvents are influenced 
by solvent polarity which can be attributed to the 
research conducted by Stankovic et al. (2011) which 
states that the optimal IC50 value is in moderate polarity 
solvents [11]. 
Based on the results of optimization of extraction time 
and the number of solvents used on ethanol extract: 
water (70: 30), extraction time and the number of 
solvents which showed the highest antioxidant activity 
was extraction time of 3x24 hours and the amount of 
solvent 15x sample weight with IC50 value of 80.40 
ppm. The lower the IC50 value are the strongest 
antioxidant activity. This result is almost the same as that 
obtained by Moelyono et al. (2016) [6]. In his research, 
Moelyono obtained the IC50 value of 80.23 ppm from 
70% ethanol extract from Jawer Kotok/ Iler leaves 
obtained from Lembang, Bandung. 
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Based on IC50 the antioxidant properties of a compound 
were grouped into four parts: very strong (below 50 
μg/mL), strong (50-100 μg/mL), moderate (100-150 
μg/mL), and weak (above 150 μg/mL) [12]. Ethanol: 
water (70:30) extract with the amount of solvent 15x 
sample weight including the strong antioxidant class 
because the IC50 value obtained between the ranges 50-
100 ppm. One that influences the strength of antioxidant 
activity of a plant is the total flavonoids contained in the 
plant. Based on the results of Prima's research (2018), it 
was stated that ethanol extract: water (70:30 Jawer 
Kotok leaves had a total flavonoid content of 15.01 
mgQE/ g sample [13].  
In this study, vita min C was used as a comparison 
antioxidant. The results of the antioxidant activity test 
and the DPPH method for vitamin C obtained IC50 
values of 3.00 ppm. The test results of antioxidant 
activity of vitamin C are shown in Table 3. 
Table 3.   Result determination antioxidant activity from 
vitamin C. 














4 0.783 46.90 
6 0.668 25.33 
8 0.414 25.33 
10 0.399 25.14 
The measurement results of the comparative antioxidant 
activity of vitamin C obtained an IC50 value of 3.00 
ppm. These results show that vitamin C as a secondary 
antioxidant functions to capture radical compounds and 
prevent reactions. Vitamin C has a high polarity because 
it contains a lot of hydroxyl groups so that it is easily 
absorbed by the body. Therefore vitamin C can react 
with free radicals and be able to neutralize free radicals 
[14]. 
The lowest IC50 value of 80.40 ppm is owned by 
ethanol: water extract (70:30) with the amount of solvent 
15x the weight of the sample which shows that the 
extract has DPPH free radical attenuation activity that is 
stronger than extract: water (70: 30) with an amount of 
solvent 5x sample weight and 10x sample weight, but 
26.8 times weaker than vitamin C with IC50 value of 3.0 
ppm. 
C. Conclusion 
The composition of the solvent (ethanol: aquadest) 
which shows the highest antioxidant activity is the 
solvent composition: aquadest (70: 30) and the amount 
of solvents (x sample weight) which shows the highest 
antioxidant activity is 10x the sample weight with IC50 
value of 93.33 ppm. However, based on the results of 
optimization of extraction time and the number of 
solvents used on ethanol extract: water (70:30), 
extraction time and the number of solvents which 
showed the highest antioxidant activity was extraction 
time of 3x24 hours and the amount of solvent 15x 
sample weight with IC 50 value of 80.40 ppm. 
D. Experimental Section 
4.1. Materials and instrument 
Plant material used in this study, namely Jawer Kotok 
(Plectranthus scutellarioides (L.) R.Br.) leaves of 
Plectranthus scutellarioides (L.) R.Br. were collected 
from BALITRO, Bogor, Jawa Barat. The determination 
of Jawer Kotok leaves (Plectranthus scutellarioides (L.) 
R.Br.) was carried out at Herbarium Bogoriense, Bogor. 
DPPH reagent, methanol p.a, ethanol 96%, aquadest, 
ascorbic acid and UV-Vis spectrophotometer.   
4.2. Extraction 
Extraction of Plectranthus scutellarioides was done by 
maceration method. The solvent used in this study was 
ethanol and aquadest solvents. Variable solvent 
composition: water starts from a ratio of 96: 4; 80:20; 
70: 30; 60: 40; and 50:50). While the variable amount of 
solvent used is 5x sample weight, 10x sample weight and 
15x sample weight. 
Amount 1 g of Jawer Kotok leaaves powder was put in a 
container in the form of a vial or 100 mL infusion bottle 
and each type of solvent is added with various 
comparisons of solvent compositions (ethanol: water), 
and various comparisons of the amount of solvents. The 
maceration process is carried out on 1 x 24, 3 x 24, and 5 
x 24 hours while stirring occasionally. The macerate 
obtained is concentrated by covering the vial with 
aluminum foil and then punching it in a small hole so 
that it becomes thick. 
4.3. Determination of antioxidant activity 
Antioxidant activity was determined by the method of 
DPPH. Ascorbic acid was used as a standard antioxidant 
to compare with antioxidant ability of each fraction. 
Ascorbic acid and each extract of Plectranthus 
scutellarioides were prepared with several 
concentrations. 2 mL of each ascorbic acid solution (2, 4, 
6, 8 and 10 ppm), extract of ethanol: aquadest (62.5, 125, 
250 and 500 ppm) was pipetted into a vial and added 2 
mL of DPPH solution 20 ppm. 2 mL of methanol p.a and 
2 mL DPPH 20 ppm mixed and used as a control. All 
mixture were allowed to stand in a dark place for 30 
minutes. Absorbance of each solution was measured at a 
wavelength of 515 nm using UV-Vis spectrophotometer. 
The percentage of inhibition of antioxidant toward to 
DPPH radicals was calculated by the following equation 
[7]: 
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IC50 value is concentration of sample (fraction) that 
required to scavenge or inhibited 50% of radical DPPH. 
That value can be calculate from the regression equation 
of the calibration curve of the absorbance of samples 
against concentration of extracts. 
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